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The 2021 Top 10 List 777
=» All are still Evolving

MLPerf Benchmarks

Synopsys DSO.ai

Sambanova, Grog, & Tenstorrent

AWS: Inferentia

Google: TPU-V4

Intel Habana Labs Gaudi

Graphcore 2" Generation and the IPU-Machine
NVIDIA Grace

Cerebras WSE-2 and Brain-Scale Al

10. .... (The founding or Cambrian-Al, of course!)
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Why rob Banks? That’s where the money is.

300+ Trillion

Inferences per day

5B+

Machine translations
per day

Source: 2020 Omdia

9/14/22

M Inference

Market Size
M Training

$80,000
$70,000

$60,000

$50,000

$40,000

$30,000

$20,000

$10,000 . l
L .

Revenue (Sm)

2019 2020 2021 2022 2023 2024 2025

-

(C) Cambrian Al Research LLC



o Cambrian

MLPerf Inference 2.1 —
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H100 Supercharges NVIDIA Al

Up to 4.5X Faster than A100

Server - Per Accelerator Offline - Per Accelerator
(With Latency Target) (No Latency Target)
m NVIDIA A100 Tensor Core GPU m NVIDIA H100 Tensor Core GPU m NVIDIA A100 Tensor Core GPU m NVIDIA H100 Tensor Core GPU
Biren BR104 m Qualcomm Cloud Al 100 Biren BR104 ®m Qualcomm Cloud Al 100
m Sapeon X220-Enterprise m Intel Sapphire Rapids m Sapeon X220-Enterprise m Intel Sapphire Rapids
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ResNet-50 RetinaNet RNN-T BERT-Large BERT-Large DLRM ResNet-50 RetinaNet 3D U-Net RNN-T BERT-Large BERT-Large DLRM

99% 99.9% 99% 99.9%

| X = No Result Submitted |
(C) Cambrian Al Research LLC
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Qualcomm Leads MLPerf Efficiency
Over 200 submissions with Server Ecosystem

Closed Edge Power - ResNet50 Closed Edge Power- BERT-99
(Queries Per Sec/Watt) (Queries Per Sec/Watt)

Foxconn Gloria - Highend Foxconn Gloria - Highend
1x Qualcomm Cloud Al100 DM.2 310.8 1x Qualcomm Cloud Al100 DM.2
Thundercomm EB6 Thundercomm TurboX EB6
1x Qualcomm Cloud Al100 DM.2e 286.7 1x Qualcomm Cloud Al100 DM.2e 10
Foxconn Gloria - Entry 286.6 Foxconn Gloria - Entry 107
1x Qualcomm Cloud Al 100 DM.2e . 1x Qualcomm Cloud Al100 DM.2e .
5x Qualcomm Cloud Al 100 PCle Pro 194.6 i [

bl 722 50 PGie Pro
4x Qualcomm Cloud Al 100 PCle Std 172.2 5x Qualcomm Cloud Al 100 PCle Pro

HPE
Delt 168.5
Lix Qualcomm Cloud Al 100 PCle Std L4x Qualcomm Cloud Al 100 PCle Std

n.8

i Dell
NVIDIA Orin 1x | ! Lx Qualcomm Cloud Al 100 PCle Std
Lenovo Lenovo
1x Qualcomm Cloud Al100 PCle Pro 130.3 1x Qualcomm Cloud Al100 PCle Pro
Dell XR12 m Dell XR12

X NVIDIA A2 || T1.6 1x NVIDIA A2 [— 09

Qualcomm Cloud Al 100 Qualcomm Cloud Al 100

Most Power Efficient Al Edge Solution — Power Efficiency

MLPerf” v2.1 submission IDs: Qualcomm 2.1-0105, 2.1-0104, 2.1-0103, 2.1-0108, HPE 2.1-0054 Lenovo 2.1-0081, Dell 2.1-001, 2.1-0017, Nvidia 2.1-0096
Power efficiency in not MLPerf " Metric. Itis derived from MLPerf * 2.1 Closed Edge Power submission.
* Dellis Closed Preview submission

9/14/2
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The Top 10 Al HW Innovations of 2022

GrAl Matter Labs — High Fidelity Edge processing

D-Matrix: In-Memory Computation

Untether.Al: At-Memory Computation

Mythic: Here comes Analog compute

Esperanto : 1000 RISC-V cores

SimaAl: MLSoC provides SW-Centric ML

AMD: Massive FLOPS w/ A100-class TOPS

Graphcore: Wafer on Wafer, and Good Computer

Intel Habana Labs: Gaudi 2 doubles NVIDIA A100 throughput

10 NVIDIA Hopper and Grace Superchips: the Next Generation of Compute

© PNV RWNR



GrAl Matter Labs:
High Fidelity real-time inference

Life-Ready Al

Devices
in 2025

n 2025

Consumer Devices

- Industrial Robotics/Drones High Fidelity Transformational
Near-Sensor Understanding Solutions
Solutions

¥ Cambrian
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D-Matrix: In-Memory Compute

9/14

Power Efficiency (TOPs/W)
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Untether Al; 30 TFLOPS/Watt

At-Memory Compute Is the Sweet Spot for Al Acceleration

Near Memory/

Von Neumann Architectures

yywyy

Pipeline logic

\AAAJ

ALU

* Long, narrow busses
« Deep/shared cache

"y
ALU

At-Memory Computation

(AR} ivv;
ALU

ALU

Y i..i

Short, massively parallel
direct connections

Dedicated, optimized memory
for efficiency and bandwidth

In-Memory Computation

Me Cells
DIA s

|

Non-MAC Operations

Multi-value memory cell

Analog techniques used for multiply-
accumulate

A/D and D/A support circuitry

Digital processors for non-MAC
operations
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MYTHIC
Analog - Ideal for Low-Latency Edge Al

Groundbreaking analog compute-in- s (8 e of SRAM)

memory technology Jil _}i _lﬁi; E
High-density parameter storage with flash E -

Ultra-low latency at very-low power levels E ;:E ﬂ E

Deterministic execution

. Scalable Architecture
Technology and architecture than can = W &,

easily scale from endpoints to edge- = ‘_’l_. !' -~ -
servers




Esperanto: 1000 RISC-V Cores

D

ML Recommendation performance per card comparisons

Based on MLPerf Deep Learning Recommendation Model benchmark (8]
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123

| = Relative Performance (Samples/Second)

, - = Relative Energy Efficiency (Samples/Second/Watt)
or Relative Performance at equal Power

123x better
performance per watft 52
|
39
31
11
1 1
|
Intel Xeon Platinum 8380H 8S NVIDIA T4 NVIDIAA10 Esperanto ET-SoC-1
24,630 Samples/sec with 8 die ®11 665,646 with 20 T4 cards [°b] 772,378 with 8 A10 cards!®? 182,418 with 1 card (6 chig
2000 watts for 8 die 1400 watts for 20 T4 1200 watts for 8 A10 120 watts
3,079 Samples/sec/die 33,282 Samples/sec/T4 card 96,547 Samples/sec/A10 card 182,418 Samples/sec/ca

250 watts per die [°22] 70 watts per T4 card 150 watts per A10 card 120 watts per card
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SiMa.ai MLSoC
Machine Learning SoC Device

SiMa.ai MLSoC™

Applicaton

PClo Gon 4

DRAM
S P',f;;‘:' Learning 32-bit LPODR4
Accelerator 4
Ethernet
Computer Vision
1G x4 p 50 TOPS (5W)
EVi4 On-Chip
Memory
Video Decoder av8
H.264/H.265
4AKPEO 1
Network on Chp
Video Encoder Virtual Memory

H.264 TrustZone
FCx2 AKP30 x1 Q0s

First software-centric purpose-built MLSoC platform with push-button performance

9/14/22



AMD Instinct MI200 o
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SHATTERING PERFORMANCE
BARRIERS IN HPC & Al

DEAK DERENDMANCE MI2NN* INSTINCT™

4.9X
2.5X

4.9X
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The Good™ Computer

Thinking BIG

Graphcore
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Intel Habana Labs Gaudi2: 2X A100

Effective Throughput:
Combining Phase-1 & Phase-2

BERT Training Throughput

[TensorFlow, Sequences/sec]

V100 (12nm)

A100 (40GB, 7nm)

A100 (80GB, 7nm)

Gaudi2 (96GB, 7nm)

100 200 300 400 500 600 700 800

9/14/22
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Grace Superchips:
The Future of High Performance
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Closing Thoughts

* NVIDIA is practically unassailable in data center training, where Intel,
Cerebras, Graphcore, SambaNova, Tenstorrent, and Groq are all attacking.

* So, if you want to go after this space, you need magic tech and a lot of money
* The Edge market(s) are ripe with opportunities with many niches.

e Software matters even more than you think
* NVIDIA improved Jetson by 50% last MLPerf round

* BIG networks (LLMs) will eat the world
* NVIDIA
* Graphcore
* Cerebras
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LLMs being used to create images from text D,

Prompt: “oil on canvas painting + romanticism + landscape + a hay wain pulled by two horses as it crosses a river
+ a backdrop of mountains, trees, and clouds in the background + simple and idyllic depiction of rural life in
England”

Left: The Hay Wain by John Constable (Public Domain). Right: Image by Alberto Romero via Midjourney

9/14/22 (C) Cambrian Al Research LLC



THANK YOU !

Have a great conference!

Our clients include:

@erebras F Esperanto GRAFHCORE EEE::;EEE;: intel @2
NVIDIA.
Qualcown @B  SYNOPSYS  @remore LY SiFive TEMASEK

© dMatrix (W ke KeyBank MYTHIC -« Sila™ N/ Micro

Labs

Come visit our site for news and research reports
http://www.Cambrian-ai.com
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